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(54) [TITLE OF THE INVENTION] 
PRINTING SHEETS [Insatsuyo sheeto] 

(57) [ABSTRACT] 
[SUBJECTS] 

Development of printing sheets which show both excellent adhesive strength to adherends as well as 
decline property of adhesive strength by a heat treatment, and maintains a good adhered state with difficuh 
rise [blister, hereafter translator's note] and peel even when it is adhered onto an adherend including 
volatile matters over long period of time. 

[MEASURES OF SOLUTION] 

Printing sheets comprising a printing base material (1) of either a single layer or multiple layer structure 
on which one plane, an adhesive layer (3) that includes thermally expanding microspheres of which outer 
sur&ce is flat and smooth is arranged through an intermediate layer (2); and a side of said printing base 
material that at the least comes in contact with said intermediate layer comprises porous polymer layer (1) 
that shows at most 0.85g/cm^ apparent density. 
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[EFFCTS] 



It shows excellent printing characteristics, and provides delicate information in ink with good precision, 
and is capable of adhering to adherend group with coarse surface firmly with an easy control over adhesive 
strength, and said adhesive layer deforms in a three-dimensional manner with heat treatment to display 
excellent decline in adhesive force to allow a simple as well as secure separation from an adherend; and 
volatile matters in the adherend such as water and the like becomes volatile and scattered through the 
porous polymer layer of the base material. 
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[CLAIMS] 
[CLAIM ITEM 1] 

Printing sheets which are characterized by the fact that comprises a printing base material of which 
structure is of eitiier a single layer or multiple layers on which one plane, an adhesive layer with a flat and 
smooth outer surface and includes thermally expanding microspheres is arranged through an intermediate 
layer; and a side of said printing base material that at the least comes in contact with the intermediate layer 
comprises porous polymer layer that shows at most 0.85 g/cm^ apparent density. 

[CLAIM ITEM 2] 

Hie printing sheets according to the claim item 1, wherein said intermediate layer comprises a layer that 
shows rubber elasticity, and adhesive agent of the adhesive layer comprises pressure-sensitive adhesive 
substance. 

[CLAIM ITEM 3] 

The printing sheets according to the claim item 1 or claim item 2,wherein gaps among thermally 
expanding microsphere within said adhesive layer mutually being at most 7 x greater than the diameter 
based on said microspheres having the maximum diameter, and adhesion to an adherend that includes 
volatile matters is conducted through said adhesive layer. 

[CLAIM ITEM 4] 

A label that is prepared by applying an information in ink on the printing base material of ihe printing 
sheet described in the claim items 1 ~ 3. 

[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[FIELDS OF INDUSTRIAL APPLICATION] 

This invention relates to printmg sheets showing excellent adhesive strength as well as easy peel from an 
adhered by a heat treatment at any optional time, and are suited for preparation of labels for adherend 
including volatile matters such as moisture and the like. 

[0002] 

[BACKGROUNDS OF THIS INVENTION] 

The printing sheets which are prepared through arrangement of adhesive layer that includes thermally 
expanding microspheres on a printing base material comprising a fihn have been generally known. These 
are capable of reducing adhesive force through heating then* adhesive layers to either foam or expand 
thermally expanding microspheres to enable an easy peel from the adherend; and they are used for labels of 
various applications such as masking or recycle purposes and the like. 

[0003] 

However, problem points of declme in printing properties that is caused by the affect of unevenness 
(fiflilb) of the thermally expanding microspheres included in the adhesive layer, or poor adhesive strength 
that is caused by said thermally expanding microspheres being exposed on the outer sur&ce of the adhesive 
layer have been pointed out. In addition, when adhesion is made on the adherend comprising modified 
polyphenylene oxide or polycarbonate and the like, problem of rise caused by volatile matters such as 
moisture in the adherend or peeling has been reported to occur. 

[0004] 

[SUBJECTS OF THIS INVENTION] 

This invention's subject lies on a development of printing sheets showing both excellent adhesive strength 
against adherend as well as decline effect of adhesive strength, and shows difficult occurrence of rise or 
peeling even when they are adhered to adherend including volatile matters over long period of time to 
maintain a good adhered state. 
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[0005] 

[MEASURES USED TO SOLVE THE SUBJECTS] 

This invention offers printing sheets which are characterized by the fact that has an adhesive layer with a 
flat and smooth surface and includes thermally expanding microspheres that is arranged on one plane of a 
printing base material with a structure comprising either a single layer or multiple layers through an 
intermediate layer, and a side of said printing base material that at the least comes in contact with the 
intermediate layer comprises porous polymer layer showing at most 0.85 g/cm' apparent density. 

[0006] 

[EFFECTS OF THIS INVENTION] 

It is possible to attain excellent printing characteristics agamst printing base material as well as to apply a 
fme infonnation with ink with good precision based on above-explained structure having intermediate 
layer and smooth and flat outer surface of the adhesive layer; and at the same time, it prevents from 
exposure of thermally expanding microspheres on the outer surface to assure an effective adhesive area to 
display adhesive characteristics equivalent to those of adhesive agents which do not include thermally 
expanding microspheres to enable to easily control the adhesive strength agamst adherend to provide 
subjected adhesive strength while allowing a firm adhesion against adherend with a coarse surfece, and at 
the same time allowing the presence of thermally expanding microsphere at nearby said adherend at high 
density. 

[0007] 

In addition, through arrangement of the adhesive layer via intennediate layer, the force that foams and/or 
expands thermally expanding microspheres at treatment temperature for purpose of foaming and/or 
expanding adhesive layer overcomes resistance force of elasticity of the intermediate layer to defom said 
adhesive layer in three-dimensional manner of such structure of either undulation form or wave form. As a 
result, reduction of adhesive area by heat treatment is accomplished with good efficiency to realize decline 
in adhesive strength securely to show excellent decline in adhesive force to enable to easily peel from the 
adherend to provide a simple and secure separation. In addition, by having a polymer layer showing at 
most 0.85 g/cn' apparent density at the side there at the least said printing base material comes in contact 
with the intermediately layer, volatile matters such as moisture and the like in the adherend penetrates and 
diffuses in the printing sheet and becomes volatile and scatters from the side plane and the like to maintain 
a good and stable adhesion state over long period of time without rise or peel. 

[0008] 

[IMPLEMENTATION FORMAT OF TfflS INVENTION] 

This invention's printing sheets are formed of a printing base material with such structure of either a 
single layer or multiple layers on which one plane, an adhesive layer with a flat and smooth outer surface 
and includes thermally expanding microspheres is arranged through an intermediate layer; and a side of 
said printing base material that at the least comes in contact with the intermediate layer comprises porous 
polymer layer showmg at most 0.85 g/cm' apparent density. Figures 1 and 2 illustrate an example of this. 
(1) shows a printing base material; and (2) shows an intermediate layer; and (3) shows an adhesive layer; 
and (1 1), (12), and (13) show layers which form printing base material with multiple layer structure; and 
(31) shows an outer surface layer of the adhesive layer. Furthermore, (4) shows a separator that is arranged 
as needed. In addition, the Figures show a label to which printing base material, infonnation is applied 
with an ink; and (5) shows that infonnation in ink. 
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[0009] 

As for the printing base material, either a single layer structure or multiple layer structure goods having a 
porous polymer layer showing at most 0.S5 g/cm' apparent density at the side where at the least comes in 
contact wi^ die intermediately layer is used. And therefore, as illustrated in the Figure I, in the case of a 
single layer structure, the entire printing base material is formed of said porous polymer layer showing said 
apparent density; and in the case of multiple layer structure that is illustrated in the Figure 2, the side of 
printing base material (1) that at the least comes in contact with the intermediate layer (2) is formed of a 
porous polymer layer (13) showing said apparent density. Through arrangement of said porous polymer 
layer, it is possible for the volatile matters in the adherend to become volatile and scattered through the 
printing base material. The apparent density of porous polymer layer is preferably 0.10 ^ 0.83 g/cm^, or 
more preferably, 0.15 - 0.80 g/cm' from the standpoint of said volatile and scattering property. 

[0010] 

Said porous polymer layer may be of any type as long as it shows the prescribed apparent density based 
on its porous structure, and therefore, no particular limitation is placed on the format of said printing base 
material. The preferred porous polymer layer based on said volatile and scattering property is of plastic 
fihn or porous film having micro void structure on their surfeces. Hie thickness of printing base material is 
generally at most 500 ^m, or more preferably, 5 ^ 250 ^m, however, it should not be limited by these. 

[0011] 

The printing base material of multiple layer structure may be prepared of laminate of two layers or more 
than tiiree layers comprising laminate body of porous base material such as paper, clotii, or nonwoven 
cloth, and/or other conventional printing base material and porous polymer prepared by appropriate 
methods such as melt fusion method or method that uses adhesive agents. In particular, the one of which 
entire printing base material is formed as porous is preferable form the standpoint of volatile and scattering 
properties; and in addition, use of such of which porous polymer layer is formed of plastic film or porous 
fihn havmg micro void structure is reconunended. Thiclaiess of each layer that forms multiple layer base 
material may be determined accordingly; and it is generally at most 500 ^m, or more preferably, I'*' 250 
fim, and most preferably, 3 200 ^m. 

[0012] 

As for the plastic that is used for said porous polymer layer or other base material, no particular 
limitations are placed, and appropriate materials in accordance appUcation purpose of printing sheets may 
be used. For instance, foUowings may be generally used: olefin group resins such as polyethylene or 
polypropylene, ethylene.propylene copolymer or etfiylene .vinyl acetate copolymer; vinyl group resins 
such as polystyrene or polyvinyl chloride, vinyl chloride, vinyl acetate copolymer or polyvinyl acetate, 
polyvinyl butylal or polyvinyl formal, polyvinyl acetal or polyvinyl hydroxide; cellulose group resms such 
as ethyl cellulose or cellulose acetate; or polyester group resins such as polyethylene terephthalate or 
polye&ylene naphthalate. 

[0013] 

In addition, followings may be also used generally: polyurethane group resins; various polyamide group 
resins aliphatic group or aromatic group, xylene group resin, polycarbonate group resin, acryl group resin 
such as polymethyl methacrylate or polyacrylate, acetal group resin, polyallylate, polyvinylidene chloride, 
styrene.isoprene copolymer, rubber group polymer such as styrenc. butadiene, nitrile rubber or 
polybutadiene; or fluorine group resins such as polyimide, polyether ether ketone, polyether sulfone, 
polyether imide, polysulfone, polyphenylene sulfide, polyamide imide, polyester imide, polyparabanic 
acid, silicone group resin, polytetmfluoro ethylene. Furthermore, it is all right to blend more than two 
types of plastic to use as said plastic material. 
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[0014] 

Forming of plastic film or porous film showing micro void structure on the surface of above-explained 
porous polymer forming purpose may be conducted with appropriate methods such as , for instance, 
method to cast polymer dispersed solution such as emulsion solution and the like» a method to treat fihns 
by drawing, a method to remove fine particles which are mixed in the fihn through a dissolution treatment 
and the like, or a method to apply a piercing [perforating] treatment to the fihn through emboss treatment 
and the like, or a method to sinter polymer powder under heat through a fusion treatment, or a method to 
coat a solvent solution of polymer, and while that coating layer remains non-dried including said solvent, 
solvent for coagulation without dissolving polymer and is miscible with said solvent is sprayed on said 
coating layer to solidify said coating layer. 

[0015] 

As for the papers which may be used to for said printing base material, for instance, any impropriate 
papers including wood free paper or coated paper, art paper, glassine paper, Kraft paper, or impregnated 
paper may be used. In addition, as cloth or nonwoven clo^, the ones formed of any appropriate fibre such 
as, for instance, amide group or polyester group may be used. 

[0016] 

Various additives or chemicals and the like may be mcluded in the printing base material. Examples 
include coloring agents such as white pigment for purpose of improvement of patterns applied and contrast, 
or antioxidants for purpose of improving durability may be mentioned. In addition, for purpose of 
improving fixing power of the information in ink, or close adhesion of intermediate layer, the printing 
base material may be subjected to such surface treatments as, for instance, chemical etching treatment 
such as chromium acid treatment; ionization radiation treatment such as corona treatment or plasma 
treatment; surface chemical or physical treatment that oxidizes sur&ce through exposure to ozone, flame, 
or high voltage electric shock . In addition, a primer layer may be arranged for purpose of improving 
close adhesive force with intermediate layer. The printing base material that is formed of polymers 
showing high polarity such as polyester displays high adhesive force with said intermediate layer 

[0017] 

According to this mvention, the intermediate layer and adhesive layer that includes thermally expanding 
microspheres are the composite to attain good adhesive strength and sufficient decline in adhesive strength 
by a heat treatment; and such purpose may be attained through a laminate structure having an arrangement 
of adhesive layer (3) on the printing base material (1) through intermediate layer (2) as illustrated in the 
Figures, 

[0018] 

The intermediate layer works to offer a large adhesive area by allowing its surface to follow the surfece 
shape of the adherend well when adhering the printing sheet to an adherend^ and it also works to aid 
deformation of the adhesive layer in a three-dimensional manner to show an undulation structure by 
reducing restriction caused by foaming and/or expansion in the surface direction of printing sheet when 
foaming and/or expanding thermally expanding microspheres by heating the adhesive layer in order to peel 
this from the adherend; and furthermore, it works to control the affect of thermally expanding microspheres 
to improve application of fine information in ink on the printing base material. 

[0019] 

The intermediate layer can be formed of natural rubber or synthetic rubber showing at most 50, or more 
preferably, at most 40 Shore D type hardness based on D-type shore in accordance with ASTM D-2240, or 
synthetic resins showing rubber elasticity. Thickness may be generally set as 0.1 - 150 ^m. 
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[0020] 

As for said synthetic rubber or synthetic resins, for instance, synthetic rubber of nitrile group, diene group 
, or acryl group and the like; thermoplastic elastomers such as polyolefin group or polyester group; or 
synthetic resins showing rubber elasticity such as ethylene-vinyl acetate copolymer, polyurethane, 
polybutadiene, or soft polyvinyl chloride and the like may be mentioned. Furthermore, according to this 
invention, it is all right to even use the polymers of substantially a hard type such as polyvinyl chloride m 
combination with compounding agents such as plasticizers, or softeners to provide rubber elasticity, 

[0021] 

Forming of intermediate layer may be conducted with any appropriate methods such as a method to coat a 
solution of components comprising natural rubber, synthetic rubber, or synthetic resms showmg rubber 
elasticity, or a method to adhere fihn comprising said components to tiie printing base material. 
Furthermore, the intermediate layer may be formed of pressure-sensitive adhesive substance having the 
main component of natural rubber, synAetic rubber, or synthetic resin showing rubber elasticity; and it 
may be also formed of foam film and the like having main components explained above. 

[0022] 

When printing sheet that is adhered to an adherend is to be peeled from that adherend at optional time, 
the adhesive layer works to reduce adhesion area with said adherend by providing volume change to 
above-explained composite through foaming and/or expansion treatment of thermally expanding 
microspheres by heat to allow simple peeling of the printing sheet from the adherend. Forming of said 
adhesive layer may be conducted by generally using thermally expanding microspheres and adhesive 
agent 

[0023] 

As for said thermally expanding microspheres, various types which can attain above-explained purpose 
may be used. Examples include, for instance, the ones prepared by enclosing appropriate substance that is 
converted to gas and shows thermal expansion easily such as isobutane or propane or pentane within a shell 
forming substance through coacervation method or interfacial polymerization method and the like. The 
average particle diameter of thermally expanding microspheres is generally 1 - 50 fim. 

[0024] 

As for the shell forming substance that forms said thermally expanding microspheres, for instance, 
vinylene chloride-aciylonitrile copolymer, polyvinyl alcohol, polyvinyl butylal, polymethyl methaciylatei 
polyaciylonitrile, polyvinylidene chloride, or polysulfone and the like may be mentioned generally; and 
according to this invention, the ones which are formed of hot melt substance of substance that breaks down 
by thermal expansion may be used. 

[0025] 

As adhesive agent, polymers of rubber group or resin group which allow foaming and/or expansion of 
thermally expanding microspheres, or more preferably, the ones which do not restrict foaming and/or 
expansion of thermally expanding microspheres as best as possible may be used; and in general, 
appropriate adhesive agent maybe selected and used in accordance with adhesive strength and the like 
subjected to the printing sheet against adherend. As for tfic ones which are generally used, heat activation 
adhesive agents of low temperature activation type, water or organic solvent activation adhesive agents, or 
pressure-sensitive adhesive agents may be mentioned; and in particular, use of pressure-sensitive adhesive 
agents is recommended fi-om the standpoint of fimctions aimed by adhesive layer or easy adhesion to the 
adherend. 



7 



[0026] 

As examples of said heat activation adhesive agent of low temperature activation type, water or organic 
solvent activation adhesive agents, hot melt group adhesive agents, silicone group adhesive agents, fluorine 
group adhesive agents, UV ray curing type adhesive agents, adhesive agents lowing pressure sensitive 
property with heat which include hot melt resin with low melt point and display a strong adhesive force 
with heat while showing low adhesive force at regular temperature(make reference to the Japanese Patent 
Applications, Kokai [laid-open] Sho 56[1981]-13040 publication and Kokoku [post-examined] Hei 
2[1990]-50146 publication) may be mentioned. 

[0027] 

In addition, examples of pressure-sensitive adhesive agents include rubber group pressure-sensitive 
adhesive agents which use natural rubber or various synthetic rubber as base polymer; aciyl group 
pressure-sensitive adhesive agents which use polymer of alkyl ester of acrylic acid or mcthacrylic acid, or 
copolymer with this and other unsaturated monomer as base polymer; the ones which use polymer showing 
about 10,000 ~ 3 million weight average molecular weight as base polymer and are compounded with 
appropriate amount of crosslinking agents such as polyisocyanate group compound or sdkyl ether 
converted melamine compound as needed; styrenexonjugated diene block copolymer group pressure- 
sensitive adhesive agents; creme modified type pressure-sensitive adhesive agents (make reference to the 
Japanese Patent Applications Kokai Sho 56[1981]-61468 publication, Kokai Sho 61[1986]-174857 
publication, Kokai Sho 63 [1988]- 17981 publication, and Kokoku Sho 56[1981]-13040 publication). 
Furthermore, said adhesive agents may include appropriate additives such as, for instance, plasticizers, 
fillers, anti-aging agents, or tackifiers and the like besides said crosslinking agents. 

[0028] 

Forming of adhesive layer may be conducted with appropriate methods such as , for instance, a method 
that mixes thermally expanding microspheres and adhesive agent by using solvent as needed, and coats this 
mbcture on an intermediate layer, or a me^od to form said adhesive layer on a separator, and transferring 
this onto an intermediate layer. 

[0029] 

The content ratio of thermally expanding microsphere in the adhesive layer may be generally at most 10 
weight %, or more preferably, 15-95 weight %, and most preferably, 20 -80 weight % from the 
standpoint of initial adhesive force or decline property of adhesive force after heat treatment. Thickness 
and foaming magnification rate of the adhesive layer may be determined appropriately in accordance with 
surface shape or material and the like of adherend; and it is generally at most 500 ^m, or more preferably, 
1 - 200 |Lim, and most preferably, 3-70 ^m. It is recommended to design the foaming magnification rate 
to about 1.5-100 x. 

[0030] 

As for the distribution ratio of thermally expanding microspheres in the adhesive layer, it is recommended 
to set in such manner so the distance among thermally expanding microspheres would be at most 7 x , or in 
particular, at most 3 x of the diameter based on the said microspheres showing the maximum diameter. 

[0031] 

Conversion to flat and smooth outer surface of said adhesive layer is base on the purpose of prevention 
from decline in adhesive force caused by reduction in effective adhesion area due to unevenness (g^^ ) 
by exposure of thermally expanding microspheres to the outer surface. Thus explained flat and smoothness 
may be attained by appropriate methods such as a method to form an adhesive layer on a flat and smootii 
plane under pressure as needed, or a method to first form a printing sheet, and to press treat this with flat 
and smooth press rollers and the like. In addition, as illustrated in the Figures, the method to arrange an 
adhesive layer that does not include thermally expanding microspheres at outer surface of adhesive layer to 
form fiat and smooth layer (3 1) on the outer surface may be also used. 
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[0032] 

According to the method that arranges adhesive layers in separate manner explained above, although it is 
not beneficial from the standpoint of increased manufacturing process of printing sheet, it does show a 
beneficial point of possible control over adhesive strength against adherend while displaying such adhesive 
characteristics equivalent to the adhesive agent that does not include thermally expanding microspheres. In 
addition, there is no need to be concerned over the adhesive force against adherend regarding the portions 
of adhesive agent which include thermally expanding microspheres; and as it simply need to function as a 
binder of thermally expanding microspheres that allows foaming and/or expansion, it shows a beneficial 
point that it is possible to use adhesive agent (binder) that is useful for foaming and/or expansion of 
thermally expanding microspheres that is separate from diat of said airanged adhesive layer. 

[0033] 

Fonning of said to-be arranged adhesive layer may be conducted by appropriate methods such as, for 
instance, a coating method on the layer that includes thermally expanding microsphere, or transfer method 
of adhesive layer on a separator; and its thickness may be about 0.1-50 ^im, or more preferably, O.S - 30 
^m from the standpoint of adhesive force against adherend or peeling property of printing sheet by a heat 
treatment Furthermore, it is preferable when the adhesive layer in the case of pressure*sensitive adhesive 
layer in particular is protected with a separator (4) until time of its application as illustrated in the Figures. 

[0034] 

It is all right to compound the compounds with high polarity or hydrophilic compounds such as water 
absorbing resins or emulsiHers in the intermediate layer or adhesive layer as explained above as needed for 
purpose of improved moisture permeability. In addition, it is possible to improve moisture permeability by 
fonning intermediate layer or adhesive layer as a porous layer. Fomiing of porous type intennediate layer 
or adhesive layer may be conducted by appropriate methods such as , for instance, a method that expands 
fonning material of intermediate layer or adhesive layer in a fiber form by melt blow method or curtain 
spray method, or a method that coats in pattern form such as dot and the like. 

[0035] 

This invention's printing sheet may be formed by, for instance, fonning a composite body comprising an 
intennediate layer and adhesive layer separately, and by adhering this with a printing base material 
through said intennediate layer; and thus given printing sheet may firmly adhere to an adherend during 
adhesion and can be easily separated from the adherend through a heat treatment when it is desired to 
release said adhered state, and at the same time, it can maintain a good adhered state without rise or peeling 
against adherend that includes volatile matters such as moisture and the like. 

[0036] 

And therefore, this invention's printing sheets may be used for , for instance, various applications such as 
bar code labels for recycle products or masking labels which desire or require a release of its adhered state 
after attaining &e purpose of adhesion on the appropriate adherend which include polymers such as 
modified polyphenylene oxide or polycarbonate group resin, or the ones which include volatile matters 
such as moisture and the like such as formed fibre or wood material for prescribed period of time, 

[0037] 

Labels may be prepared by applymg necessary information or patterns such as information m ink (5) on 
the printing base material (1) of the printing sheet as illustrated in the Figures. And therefore, labels may 
be formed by ordinary methods; and the ink that is used or pattern forming method such as printing method 
may be of optional forms; and information application in pattern forms is also optional. 



9 



[0038] 

Heat treatment conditions which allow easy peeling of printing sheet or label from the adherend may be 
determined based on the surface state of adherend, reduction in adhesion area by types of thermally 
expanding microspheres, heat resistance f printing base material or adherend; and generally conditions 
include 100 - 250°C for 1 -90 seconds. That heating treatment may be conducted in step-like manner 
appropriately in accordance with application purpose. 

[0039] 

[EXAMPLES] 
EXAMPLE 1 

A compound to which copolymer comprising 50 parts (refers to parts by weight hereafter) butyl acrylate» 
50 parts of ethyl acrylate. 2 parts of crosslinking agent is added was coated on one plane of a Yupo 
[transliteration] paper ( refers to FPG-80 made by Oji Yuka Goseishi hereafter) showing 0.77 g/cm^ 
apparent density that is formed of a polymer material; and this was dried to arrange a rubber-form organic 
elastic layer (intermediate layer ) with 15 \m, and on this, a mixture solution that includes thermally 
expanding microspheres was coated and was dried at low temperature to arrange an adhesive layer with flat 
and smooth outer surface showing 40 ^m thickness to give a printing sheet. 

[0040] 

The mixture solution explained above was prepared by compounding 60 parts of thermally expanding 
microspheres showing 15 ^m average particle diameter and LOl specific gravity and 2 parts of 
polyisocyanate group crosslinking agent with a copolymer comprising 80 parts of butyl acrylate, 15 parts 
of ethyl acrylate, and 5 parts of acrylic acid. 

[0041] 

EXAMPLE 2 

A compound prepared by adding 2 parts of crosslinking agent to a copolymer comprising 94 parts of 
butyl acrylate, 3 parts of vinyl acetate, and 3 parts of acrylic acid was coated on a Yupo paper laminated 
with polypropylene film showing 30 ^m thickness , and this was dried to arrange an intermediate layer 
with 30 ^m ; and on this, an adhesive layer with 50 |xm was arranged in the same maimer as explained in 
the example 1 to give a printing sheet 

[0042] 

EXAMPLE3 

A printing sheet was prepared in the same manner as explained in the example 2 by arranging an 
intermediate layer on a nonwoven cloth (Erutasu NO 1020 [transliteration] made by Asahi Kasei Kogyo 
K.K.) showing 0.21 g/cm^ apparent density and is formed of polymer material that is a laminate with 
polypropylene film with 30 ^m thickness. 

[0043] 

COMPARATIVE EXAMPLE 1 

A printing sheet was prepared in the same manner as explained in the example 1 by using polyester film 
(nonporous type) showing 50 ^m thickness as a printing base material. 

[0044] 

COMPARATIVE EXAMPLE 2 

A printmg sheet was prepared in the same manner as explained in the example 2 by using polypropylene 
film with 30 fim thickness laminated with polyester fihn with 50 \m thickness as a printing base material. 
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[0045] 

EVALUATION TESTS 

Printing sheets given by examples and comparative examples were studied for the characteristics 
explained below. 

ADHESION MAINTAINING PROPERTY 

The printing sheet was adhered to a modified polyphenylene oxide panel via its adhesive layer, and this 
was heated for 24 hours at 50°C to study the presence of rise. 

[0046] 

ADHESIVE FORCE 

The printing sheet with 20 mm width was adhered to a modified polyphenylene oxide panel, and this was 
measured for 180o peel adhesive force (peel speed 30 m/minute, 23*^C) to study adhesive force prior to 
heating (initial period) and after heat treating at 1 70*^0 for 45 seconds. 

[0047] 

Results of above-explained evaluation are shown in the Table below. Furthermore, apparent density of 
printing side of the printing base material and intermediate layer contact side (inner side) are also shown in 
the Table. 







Examples 




Comparative examples 




1 


2 


3 


1 


2 


apparent density of base material (g/cm^): 












printing side 


0.77 


0.89 


0.89 


1.4 


0.89 


iimer side 




0,77 


0.21 




1.4 


maintenance of adhesion (presence of rise) 


none 


none 


none 


present 


present 


adhesive force (g/20mm) before heating 


620 


1050 


950 


800 


1000 


after heating 


20 


15 


35 


5 


5 



11 



[BRIEF DESCRIPTION OF THE HGURES] 
[FIGURE 1] 

Cross section of an example of a label 
[FIGURE 2] 

Cross section of an other example of a label 
PESCRIPnON OF CODES] 

1: printing base material (11, 12, 13: base material forming layer) 

2: intermediate layer 

3: adhesive layer (31: outer surface layer) 

5: information in ink 

Figures 1 and 2 



[Bl] 



[■21 





Translation requested by: Teea ORNER, OIPC 
Translation by: Mie N. Amtson, 512-33 1-7167 
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